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(57) ABSTRACT

Planar light emitting device includes: anode and cathode
feeding parts formed on first surface side of transparent sub-
strate and electrically connected to quadrilateral planar anode
and cathode, respectively; quadrilateral frame shaped anode
auxiliary electrode formed at the whole circumference of
surface of the planar anode; anode feeding auxiliary electrode
integrally and continuously formed to the auxiliary electrode
and laminated on anode feeding part. Two distances between
predetermined two parallel sides of four sides of a light emit-
ting part and outer circumferential edges of the transparent
substrate on sides adjacent to the two parallel sides, respec-
tively are smaller than two distances between the other two
parallel sides and the outer circumferential edges of the trans-
parent substrate on sides adjacent to the other two parallel
sides, respectively.
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PLANAR LIGHT EMITTING DEVICE
HAVING STRUCTURE FOR BRIGHTNESS
UNIFORMITY AND A COMPACT AREA OF
NON-LIGHT EMITTING PART

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a Continuation of U.S. Patent Applica-
tion Ser. No. 13/203,477, filed Aug. 25, 2011, which is based
on International Application No. PCT /JP2010/052983, filed
Feb. 25, 2010, which in turn claims priority of Japanese
Patent Application No. 2009-044274, filed on Feb. 26, 2009,
the entire contents of each of which are hereby incorporated
by reference.

TECHNICAL FIELD

The invention relates generally to planar light emitting
devices and, more particularly, to a planar light emitting
device comprising an organic EL element.

BACKGROUND ART

In this kind of planar light emitting devices, a transparent
conductive film can be used as a planar anode, and a metal
membrane can be used as a planar cathode. In orderto activate
such a device at high brightness, it is necessary to supply the
device with a larger electric current. However, the sheet resis-
tance of the planar anode is higher than that of the planar
cathode, and therefore an electric potential gradient becomes
large in the planar anode, and a large voltage is applied to a
light emitting layer between the planar anode and the planar
cathode. As a result, the device possesses a large dispersion in
brightness.

This problem can be solved with, for example, an organic
EL element (an organic electroluminescence device) dis-
closed in Japanese Patent Application Publication Number
P2008-123882A published on May 29, 2008. This element is
composed of a pair of opposite electrodes and an organic EL.
layer which includes at least an organic emitting layer and
intervenes between the electrodes.

Specifically, a transparent electrode is formed on an insu-
lation substrate with translucency, and a non-luminous insu-
lation layer arranged in a pattern is formed in a required
region of a surface of the transparent electrode. An organic EL.
layer containing organic light emitting material is then
formed on the transparent electrode and the non-luminous
insulation layer to coat them. An opposite electrode opposed
to the transparent electrode is then formed on the organic EL,
layer. The whole light emitting part is then airtight sealed with
a seal member made of glass or stainless steel.

Thus, by using the non-luminous insulation layer, when the
device is activated under a drive condition by which average
brightness becomes 1000 cd/m?®, brightness uniformity is
reduced.

However, the area expansion of the light emitting part is
limited due to increase of the area of the non-light emitting
part, because the transparent electrode is connected to a
power source through an electrode terminal located at an
opposite edge of the insulation substrate with translucency,
while the opposite electrode is connected to the power source
through an electrode terminal located at another opposite
edge of the insulation substrate with translucency. If a plural-
ity of organic EL. elements is arranged, a distance between
adjacent light emitting parts becomes large, thereby causing
disfigurement.
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2
DISCLOSURE OF THE INVENTION

It is an object of the present invention to reduce brightness
uniformity and to reduce the area of a non-light emitting part.

A planar light emitting device of the present invention
comprises a transparent substrate that is quadrilateral in plan
view; and an organic EL element formed on a first surface side
of the transparent substrate. The organic EL. element com-
prises: a planar anode comprising a transparent conductive
film formed on the first surface side of the transparent sub-
strate, said anode being quadrilateral in plan view; an organic
layer which is formed on the opposite side of the transparent
substrate in the planar anode and comprises at least a light
emitting layer, said organic layer being quadrilateral in plan
view; a planar cathode which is formed on the opposite side of
the planar anode in the organic layer and is opposed to the
planar anode, said cathode being quadrilateral in plan view;
an anode feeding part which is formed on the first surface side
of the transparent substrate and electrically connected to the
planar anode; a cathode feeding part which is formed on the
first surface side of the transparent substrate and electrically
connected to the planar cathode; an anode auxiliary electrode
which is formed at the whole circumference of the opposite
surface of the transparent substrate in the planar anode and
electrically connected to the planar anode, said anode auxil-
iary electrode being in the shape of a quadrilateral frame; and
an anode feeding auxiliary electrode which is integrally and
continuously formed to the anode auxiliary electrode and
laminated on the anode feeding part. A light emitting part is
formed of a region where the only organic layer intervenes
between the planar anode and the planar cathode. The plane
shape of the light emitting part is quadrilateral. A distance
(hereinafter referred to as “a first distance”) between prede-
termined two parallel sides of the four sides of the light
emitting part and the peripheral border of the transparent
substrate is smaller than a distance (hereinafter referred to as
“a second distance”) between the other two parallel sides and
the peripheral border of the transparent substrate. While the
cathode feeding part and the anode feeding part are located
along said other two parallel sides of the light emitting part in
plan view, the anode feeding part is located at each side, in a
width direction, of the cathode feeding part.

In this invention, the anode auxiliary electrode and the
anode feeding auxiliary electrode are provided, and accord-
ingly it is possible to reduce brightness uniformity caused by
potential gradient of the planar anode comprising the trans-
parent conductive film. Moreover, the first distance is smaller
than the second distance, the cathode and anode feeding parts
are located along said other two parallel sides of the light
emitting part in plan view, and the anode feeding part is
located at each side, in a width direction, of the cathode
feeding part. Accordingly, brightness uniformity and the area
of' non-light emitting part can be reduced.

In an embodiment, the planar light emitting device com-
prises a cathode feeding auxiliary electrode which is lami-
nated on the cathode feeding part and electrically connected
to the cathode feeding part. In this embodiment, it is possible
to reduce contact resistance with an external conductor and
dispersion of contact resistance and to improve luminance
efficiency.

In an embodiment, the anode feeding part and the cathode
feeding part are the same in thickness and formed of the same
material, and the anode feeding auxiliary electrode and the
cathode feeding auxiliary electrode are the same in thickness
and formed of the same material. In addition, an anode exter-
nal electrode is composed of the anode feeding part and the
anode feeding auxiliary electrode, while a cathode external
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electrode is composed of the cathode feeding part and the
cathode feeding auxiliary electrode. An overall width of the
anode external electrode and an overall width of the cathode
external electrode are set to the same value. In this embodi-
ment, it is possible to increase an electric current supplied to
the organic EL element and to improve luminance efficiency
in comparison with the case that the overall width of the anode
external electrode is different from the overall width of the
cathode external electrode.

In an embodiment, the planar light emitting device com-
prises chamfers formed between each side edge, in a width
direction, of the anode feeding auxiliary electrode and the
outer circumferential edge of the anode auxiliary electrode. In
this embodiment, it is possible to reduce electric field con-
centration and brightness uniformity in comparison with the
case that any chamfers are not formed between each side
edge, in a width direction, of the anode feeding auxiliary
electrode and the outer circumferential edge of the anode
auxiliary electrode.

In an embodiment, the planar light emitting device com-
prises: a wiring which is integrally and continuously extended
from the planar cathode to electrically connect between the
planar cathode and the cathode feeding part; and chamfers
formed between each side edge, in a width direction, of the
wiring and the outer circumferential edge of the planar cath-
ode. In this embodiment, it is possible to reduce electric field
concentration and brightness uniformity in comparison with
the case that any chamfers are not formed between each side
edge, in a lateral direction, of the wiring and the outer cir-
cumferential edge of the planar cathode.

In an embodiment, the planar light emitting device of any
one of claims 1-5, comprising chamfers formed between
adjacent inner side edges of the anode auxiliary electrode. In
this embodiment, it is possible to reduce electric field con-
centration in corners of the anode auxiliary electrode, to
prevent an excessive electric current from flowing locally, to
reduce brightness uniformity and to prevent life shortening.

In an embodiment, the planar light emitting device com-
prises a sealing member fixed to said first surface side of the
transparent substrate by nonconductive adhesive comprising
sealing material so as to cover the light emitting part of the
organic EL element. The sealing member comprises a metal
foil. In this embodiment, the sealing member is provided, and
thereby humidity resistance can be improved. Since the seal-
ing member comprises a metal foil, heat generated at the light
emitting part of the organic EL. element can be efficiently
radiated in comparison with the sealing member of a barrier
film.

In an embodiment, the planar light emitting device com-
prises a chamfer formed between a side edge and the surface
of the transparent substrate side in the metal foil. In this
embodiment, it is possible to prevent a short circuit by contact
between the metal foil and the organic EL element caused by
burrs occurring when cutting a metal foil into a predetermined
size.

In an embodiment, the sealing material contains spherical
fillers 20 um or more in grain diameter. In this embodiment,
spherical fillers 20 um or more in grain diameter intervene
between the sealing member and the organic EL element, and
accordingly it is possible to prevent occurrence of a short
circuit by contact between the metal foil forming the sealing
member and the organic ELL element while shortening the
distance between the sealing member and the organic EL
element.

In an embodiment, the planar light emitting device com-
prises a black oxidation surface formed on the opposite sur-
face side of the transparent substrate in the metal foil. In this
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4

embodiment, the emissivity of the sealing member is
increased to improve heat radiation performance, and heating
up of the organic EL element can be restrained. An electric
current supplied to the organic EL element is increased and
brightness can be increased.

In an embodiment, the planar light emitting device com-
prises a thermal radiation layer which is fixed to the opposite
surface side of the transparent substrate in the metal foil and
formed of material with higher emissivity than the metal foil.
In this embodiment, the emissivity of the sealing member is
increased to improve heat radiation performance, and heating
up of the organic EL element can be restrained. An electric
current supplied to the organic EL element is increased and
brightness can be increased.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the invention will now be
described in further details. Other features and advantages of
the present invention will become better understood with
regard to the following detailed description and accompany-
ing drawings where:

FIG. 1 shows a planar light emitting device in accordance
with a first embodiment of the present invention, and FIGS.
1A, 1B and 1C are a back view, a schematic cross sectional
view taken along line B-B' of FIG. 1A and a schematic cross
sectional view taken along line C-C' of FIG. 1A, respectively;

FIG. 2 is a front view of the planar light emitting device;

FIG. 3 is an enlarged view of an essential part of FIG. 1B;

FIG. 4 is an enlarged view of an essential part of FIG. 1C;

FIG. 5 is a main process plan view for describing a pro-
duction method of the planar light emitting device;

FIG. 6 is a main process plan view for describing a pro-
duction method of the planar light emitting device;

FIG. 7 is a main process plan view for describing a pro-
duction method of the planar light emitting device;

FIG. 8 is a main process plan view for describing a pro-
duction method of the planar light emitting device;

FIG. 9 is a main process plan view for describing a pro-
duction method of the planar light emitting device;

FIG. 10 is a main process plan view for describing a pro-
duction method of the planar light emitting device;

FIG. 11 is a brightness distribution map by a simulation of
the planar light emitting device;

FIG. 12 is a brightness distribution map by a simulation of
the planar light emitting device;

FIG. 13 is a schematic exploded perspective view of light-
ing equipment using the planar light emitting device;

FIG. 14 is a schematic exploded perspective view of an
essential part of lighting equipment using the planar light
emitting device;

FIG. 15 is a back view of another configuration example of
the planar light emitting device;

FIG. 16 shows a simulation result on a first practical
example of the planar light emitting device, and FIGS. 16A,
16B and 16C are a sheet resistance distribution map of an
essential part, a brightness distribution map (a current density
distribution map) of the essential part and an electric potential
distribution map of the essential part, respectively;

FIG. 17 shows a simulation result on a first comparative
example with the planar light emitting device, and FIGS.
17A, 17B and 17C are a sheet resistance distribution map of
an essential part, a brightness distribution map (a current
density distribution map) of the essential part and an electric
potential distribution map of the essential part, respectively;

FIG. 18 shows a simulation result on a second practical
example of the planar light emitting device, and FIGS. 18A,
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18B and 18C are a sheet resistance distribution map of an
essential part, a brightness distribution map (a current density
distribution map) of the essential part and an electric potential
distribution map of the essential part, respectively;

FIG. 19 shows a simulation result on a second comparative
example with the planar light emitting device, and FIGS.
19A, 19B and 19C are a sheet resistance distribution map of
an essential part, a brightness distribution map (a current
density distribution map) of the essential part and an electric
potential distribution map of the essential part, respectively;

FIG. 20 shows a simulation result on a third practical
example of the planar light emitting device, and FIGS. 20A,
20B and 20C are a sheet resistance distribution map of an
essential part, a brightness distribution map (a current density
distribution map) of the essential part and an electric potential
distribution map of the essential part, respectively;

FIG. 21 shows a simulation result on a third comparative
example with the planar light emitting device, and FIGS.
21A, 21B and 21C are a sheet resistance distribution map of
an essential part, a brightness distribution map (a current
density distribution map) of the essential part and an electric
potential distribution map of the essential part, respectively;
and

FIG. 22 shows a back view of a planar light emitting device
of a second embodiment.

BEST MODE FOR CARRYING OUT THE
INVENTION

First Embodiment

As shown in FIGS. 1-4, a planar light emitting device A of
the present embodiment includes: a transparent substrate 1
that is quadrilateral in plan view (rectangular in plan view in
the illustration example); an organic EL element 2 formed on
afirst surface side of the transparent substrate 1; and a sealing
member 3 that is quadrilateral in plan view (square in plan
view in the illustration example). This member is fixed to the
first surface side of the transparent substrate 1 by nonconduc-
tive adhesive comprising sealing material (e.g., epoxy resin
containing spherical silica having grain diameter of 30 um) so
as to cover a light emitting part 20, that is quadrilateral in plan
view (square in plan view in the illustration example), in the
organic EL element 2. A sealing part 4 comprising the non-
conductive adhesive is formed between the sealing member 3
and the light emitting part 20. The quadrilateral includes
rectangular and square.

In the planar light emitting device A, the other surface of
the transparent substrate 1 is used as a light output surface (a
light-emitting face). A glass substrate is used as the transpar-
ent substrate 1. Besides the glass substrate, a transparent resin
film substrate may be used as the transparent substrate 1.

The organic EL element 2 includes: a planar anode 21 that
is quadrilateral in plan view (square in plan view in the illus-
tration example) and comprises a transparent conductive film
(e.g., ITO film, IZO film or the like) formed on the first
surface side of the transparent substrate 1 (see FIG. 5); an
organic layer 22 that is quadrilateral in plan view (square in
plan view in the illustration example) and is formed on the
opposite side of the transparent substrate 1 side in the planar
anode 21 and includes at least a light emitting layer (see FIG.
8); a planar cathode 23 that is quadrilateral in plan view
(square in plan view in the illustration example) and is formed
on the opposite side of the planar anode 21 side in the organic
layer 22 to be opposed to the planar anode 21 (see FIG. 9);
anode feeding parts 24, formed on the first surface side of the
transparent substrate 1 at each of both ends, in a longitudinal
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direction, of the transparent substrate 1, each of which is
formed of a transparent conductive film (e.g., ITO film, IZO
film or the like) electrically connected to the planar anode 21
(see FIG. 5); and cathode feeding parts 25, formed on the first
surface side of the transparent substrate 1 at both ends, in a
longitudinal direction, of the transparent substrate 1, each of
which is formed of a transparent conductive film (e.g., [TO
film, 17O film or the like) electrically connected to the planar
cathode 23 (see FIG. 9).

Inthe organic EL element 2, two anode feeding parts 24, 24
are spaced in a lateral direction of the transparent substrate 1
at each of both ends, in the longitudinal direction, of the
transparent substrate 1. One cathode feeding part 25 is located
between two adjacent anode feeding parts 24, 24 in a lateral
direction of the transparent substrate 1. As shown in FIGS. 1
and 9, two adjacent anode feeding parts 24, 24 in a lateral
direction of the transparent substrate 1 is in the shape of a
quadrilateral plane extended in a direction perpendicular to
one edge along a lateral direction of the transparent substrate
1 in the planar anode 21 from both ends in a longitudinal
direction of the one edge.

The organic EL element 2 is configured so that the light
emitting layer in the organic layer 22 emits light when a direct
voltage is applied across the planar anode 21 and the planar
cathode 23. The organic layer 22 includes: the light emitting
layer comprising organic molecular material from which
light of desired emission color is obtained; a hole transport
layer intervening between the light emitting layer and the
planar anode 21; and an electron transport layer intervening
between the light emitting layer and the cathode 23. Herein,
the laminar structure of the organic layer 22 is not limited in
particular. For example, if desired emission color of the
organic layer 22 is white, three kinds of dopant pigments such
asred, green and blue may be doped in the light emitting layer
in order to employ the laminar structure composed of a hole
transport layer, a light emitting layer and an electron transport
layer. The laminar structure composed of a blue hole transport
light emitting layer, a green electron transport light emitting
layer and a red electron transport light emitting layer may be
employed. The laminar structure composed of a hole trans-
port layer, a blue electron transport light emitting layer, a
green electron transport light emitting layer and a red electron
transport light emitting layer may be employed. The trans-
parent substrate 1 may contain one or more fluorescence
substances excited by light from the light emitting layer of the
organic layer 22 to emit long-wavelength light in comparison
with the light from the light emitting layer. If the emission
color ofthe light emitting layer is blue and the emission color
of a fluorescence substance is yellow, white light can be
obtained. The organic layer 22 may consist of only light
emitting layer without hole and electron transport layers.

The planar cathode 23 comprises an Al film, but is not
limited to the Al film. What is needed is that it is formed of
metal having a small electric resistivity and a small work
function in comparison with the transparent conductive film.
For example, it may be formed of laminated films of an Mg
film and an Ag film. The planar cathode 23 is electrically
connected with a cathode feeding part 25 through a wiring
23b extended in a direction perpendicular to one edge along a
lateral direction of the transparent substrate 1 in the planar
cathode 23 from the central part in a longitudinal direction of
the one edge (see FIG. 9). The planar cathode 23 and the
wirings 2356 are formed to have the same thickness by the
same materials at the same time. Incidentally, the planar
cathode 23 and the wirings 235 are sealed with the sealing
part 4.
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The organic EL element 2 includes: an anode auxiliary
electrode 26, in the shape of a quadrilateral frame in plan view
(in the shape of a square frame in plan view in the illustration
example), which, in the first surface side of the transparent
substrate 1, is formed at whole circumference of opposite
surface of the transparent substrate 1 side in the planar anode
21 and is electrically connected to the planar anode 21; and a
cathode feeding auxiliary electrode 28 which is layered on
opposite side of the transparent substrate 1 side in the cathode
feeding part 25 and is electrically connected with the cathode
feeding part 25. Herein, the auxiliary electrodes 26 and 28 are
each formed of laminated films of a Cr film and an Au film,
and what is needed is that each of them is formed of material
with smaller resistivity than the planar anode 21 and the
cathode feeding part 25. For example, they may be each
formed of laminated films of an MO film, an Al film and an
MO film. The provided auxiliary electrodes 28 are layered on
the cathode feeding parts 25 to be electrically connected to the
cathode feeding part 25, thereby reducing contact resistance
with an external conductor and dispersion of contact resis-
tance, and improving luminance efficiency in comparison
with electrical connection by contact between the cathode
feeding part 25 and the external conductor.

The auxiliary electrode 26 is integrally and continuously
formed with an anode feeding auxiliary electrode 27 which is
layered on the anode feeding parts 24 to be electrically con-
nected to the anode feeding parts 24. Therefore, the auxiliary
electrode 27 is integrally layered on the anode feeding part 24
formed of a transparent conductive film and has low resistiv-
ity in comparison with the transparent conductive film,
thereby reducing contact resistance with an external conduc-
tor, dispersion of contact resistance and voltage loss between
the auxiliary electrode 26 and the anode feeding part 24 in
comparison with electrical connection by contact between the
anode feeding part 24 and the external conductor.

The planar anode 21, the anode feeding parts 24 and the
cathode feeding parts 25 are formed to have the same thick-
ness by the same transparent conductive material (e.g., [TO,
170, etc.) at the same time. The auxiliary electrodes 27 and 28
are also formed to have the same thickness by the same
materials. The overall width dimension of an anode external
electrode E1 composed of an anode feeding part 24 and an
auxiliary electrode 27 as well as the overall width dimension
of a cathode external electrode E2 composed of a cathode
feeding part 25 and an auxiliary electrode 28 are set to the
same value. Therefore, it is possible to reduce electric current
loss to increase an electric current flowing through the
organic EL element 2 and also to improve luminance effi-
ciency, in comparison with the case that the overall width
dimension of an anode external electrode E1 is different from
the overall width dimension of a cathode external electrode
E2.

The organic EL element 2 is formed with an insulating film
29, in the shape of a quadrilateral frame in plan view (in the
shape of a square frame in plan view in the illustration
example), which covers the auxiliary electrode 26 and the
edge of the planar anode 21 in the first surface side of the
transparent substrate 1. The insulating film 29 prevents a short
circuit of the auxiliary electrode 26 and the planar anode 21
with respect to the planar cathode 23. For example, polyim-
ide, novolac resin, epoxy resin or the like may be used as
material of the insulating film 29.

In the organic EL element 2, the light emitting part 20 is
formed of the region where the only organic layer 22 inter-
venes between the planar anode 21 and the planar cathode 23.
A plane shape of the light emitting part 20 is the same quad-
rilateral as an inner peripheral edge of the insulating film 29
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(square in the illustration example). In the planar light emit-
ting device A, a non-light emitting part is composed of parts
except the light emitting part 20 of the organic EL element 2
in plan view.

Inthe embodiment, a plane size of the light emitting part 20
is appropriately set to 60 mm []. A center-to-center dimen-
sion of two anode feeding parts 24, 24 located at both sides, in
awidth direction, of a cathode feeding part 25 is appropriately
set to 45 mm. The planar anode 21 is appropriately set in a
range of approximately 110 nm-300 nm in thickness. The
organic layer 22 is appropriately set in a range of approxi-
mately 150 nm-300 nm in thickness. The planar cathode 23 is
appropriately set in a range of approximately 70 nm-100 nm
in thickness. The insulating film 29 is appropriately set in a
range of approximately 0.7 pm-1 um in thickness. The frame-
shaped auxiliary electrode 26 and the auxiliary electrodes 28
are appropriately set in a range of approximately 300 nm-600
nm in thickness. These numerical values are one example and
not limited to in particular.

With reference to the width of the quadrilateral frame
shaped auxiliary electrode 26, if it is widened, the impedance
of the auxiliary electrode 26 is reduced and the in-plane
dispersion of brightness of the light emitting part 20 is
reduced. However, the area of the non-light emitting part is
increased and luminous flux is reduced. In the embodiment, it
is set in a range of approximately 1 mm-3 mm. The distance
of the anode feeding part 24 and the cathode feeding part 25
from the peripheral border of the transparent substrate 1 is set
to 0.2 mm, which is described later.

In the embodiment, metal foil made of copper foil is
employed as the sealing member 3, and is vacuum laminated
over large areas of the organic EL. element 2 through the
sealing part 4 on the first surface side of the transparent
substrate 1. Preferably, electrolytic copper foil rather than
rolled copper foil is used as the copper foil from the viewpoint
of thermal conductivity and adhesive strength. In the planar
light emitting device A of the embodiment, a plane size of the
sealing member 3 is set to a larger size than the outer circum-
ference of the insulating film 29. A part of circumference of
the sealing member 3 is fixed to the transparent substrate 1
with nonconductive adhesive formed of the sealing material
so that the planar anode 21 and the planar cathode 23 are
unexposed. Thereby, humidity resistance can be raised.
Exposed portions of the organic EL element 2 are only: the
auxiliary electrodes 27; parts, uncovered by the auxiliary
electrodes 27, of the anode feeding parts 24, (see FIG. 4); the
auxiliary electrodes 28; and parts, uncovered by the auxiliary
electrodes 28, of the cathode feeding parts 25 (see FIG. 3). In
the embodiment, the sealing member 3 is approximately 0.1
mm-0.2 mm in thickness but is not limited to such a numeric
number in particular. Besides copper foil, for example, alu-
minum foil, gold foil or the like may be employed as the metal
foil of the sealing member 3.

In order to efficiently radiate the heat generated at the
organic EL element 2 from the sealing member 3 side, it is
desirable that the distance between the organic EL element 2
and the sealing member 3 should be short. However, surface
roughness of electrolytic copper foil is approximately 10 pm
as arithmetic average roughness Ra prescribed in JIS B 0601-
1994. It is necessary to prevent outbreak of short circuit
failure by contact between the sealing member 3 and elec-
trode sections of the organic EL element 2 (auxiliary elec-
trodes 27, anode feeding parts 24, auxiliary electrodes 28,
cathode feeding parts 25, planar anode 21, planar cathode 23,
etc.). The epoxy resin containing spherical fillers of 30 pm in
grain diameter is used as the sealing material forming the
aforementioned nonconductive adhesive. Preferably, spheri-
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cal silica with excellent properties such as adherence property
with epoxy resin, electrical insulation property and low mois-
ture permeability is used as the fillers but it is not limited to the
silica. For example, spherical alumina may be used.

Table 1 shows experiment results for investigating pres-
ence or absence of outbreak of short circuit failure by using
sealing material comprising epoxy resin wherein grain diam-
eter and contained amount of the filler comprising spherical
silica are changed in various ways, as follows.

TABLE 1
Grain Diameter of Contained Amount Presence or Absence
Filler [um] [Mass %] of Short Circuit
Unavailable 0 Presence
5 0.3 Presence
10 0.3 Presence
15 0.3 Presence
20 0.3 Presence
20 3.0 Presence
20 6.0 Absence
30 3.0 Absence
30 6.0 Absence

Itis found from Table 1 that outbreak of short failure circuit
can be prevented if filler are 20 um or more in grain diameter.
Preferably, filler is set in a range from 30 um to 40 pm in grain
diameter, because there is a concern that characteristics of
organic EL element 2 deteriorates due to increase of moisture
penetration rate if filler is more than 40 um in grain diameter.

Preferably, filler is set in a range from 3.0 to 6.0 mass % in
contained amount. For example, filler more than 20 mass % in
contained amount causes deterioration of adhesion strength
between the transparent substrate 1 and the sealing member 3
comprising the electrolytic copper foil, and a high peeling
rate of the sealing member 3 due to temperature cycle by
repeatedly turning the organic EL element 2 on and off.

When an electrolytic copper foil with a plane size (a pre-
determined size) for the sealing member 3 is cut from an
electrolytic copper foil with a plane size which can be divided
into multiple members, burrs occur at the outer circumference
of the electrolytic copper foil employed as the sealing mem-
ber 3. Accordingly, a chamfer is formed between the surface
and edge of the transparent substrate 1 side by removing the
burrs. If the chamfer is formed, it is possible to surely prevent
a short circuit between the sealing member 3 and the afore-
mentioned electrode sections (auxiliary electrodes 27, anode
feeding parts 24, auxiliary electrodes 28, cathode feeding
parts 25, planar anode 21, planar cathode 23, etc.).

In the embodiment, a black oxidation treatment is provided
for opposite surface side of the transparent substrate 1 side in
the electrolytic copper foil of metal foil forming the sealing
member 3 (black processed black oxidation surface). In com-
parison with the case that a black oxidation treatment is
provided for the opposite surface side, the emissivity of the
sealing member 3 is increased to improve heat radiation per-
formance, and heating up of the organic EL element 2 can be
restrained. Longer operating life can be obtained even if input
power is increased to raise brightness. In an example, surface
temperature of the transparent substrate 1 fell to approxi-
mately 3 degrees Celsius with 250 mA electric current sup-
plied to the organic EL element 2 to activate the organic EL,
element 2 at high brightness (e.g., approximately 3000 cd/m?>
in average brightness). It is also possible to extend the life
(brightness half life) when the organic EL element 2 is con-
stantly supplied with 250 mA electric current and continu-
ously activated at 3000 cd/m? in initial average brightness for
a long time.
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A thermal radiation layer may be formed by, for example,
painting or the like on opposite surface side of the transparent
substrate 1 side in metal foil forming the sealing member 3,
wherein the thermal radiation layer comprises mediums (e.g.,
black or white acrylic resin, etc.) having higher emissivity
than the metal foil. In this case, it is also possible to improve
heat radiation performance by the high emissivity of the
sealing member 3 and to restrain heating up of the organic EL.
element 2. Longer operating life can be obtained even if input
power is increased to raise brightness. Corrosion resistance of
the sealing member 3 can be also raised.

However, the sealing member 3 is not limited to metal foil.
For example, a barrier film may be employed, but metal foil is
more preferable from the viewpoint of heat radiation perfor-
mance. In brief, the sealing member 3 is formed of metal foil,
thereby efficiently radiating heat generated at the light emit-
ting part 20 of the organic EL element 2 in comparison with
the sealing member 3 of a barrier film.

A production method of the planar light emitting device A
in the embodiment is described referring to FIGS. 5-10, as
follows.

First, a planar anode 21 of a transparent conductive film
(e.g., ITO film, IZO film, etc.), anode feeding parts 24 and
cathode feeding parts 25 are formed on a first surface side of
a transparent substrate 1 of a glass substrate at the same time
by using the vapor deposition method, sputtering or the like.
Thereby, the structure shown in FIG. 5 is obtained.

Next, the first surface side of the transparent substrate 1 is
at the same time formed with an auxiliary electrode 26, aux-
iliary electrodes 27 and auxiliary electrodes 28, each of which
is formed of a low resistance conductive layer (e.g., laminated
films of a Cr film and an Au film, laminated films of an MO
film, an Al film and an MO film, etc.), by using the vapor
deposition method, sputtering or the like. Thereby, the struc-
ture shown in FIG. 6 is obtained.

An insulating film 29 comprising polyimide is then formed
on the first surface side of the transparent substrate 1.
Thereby, the structure shown in FIG. 7 is obtained.

An organic layer 22 is subsequently formed on the first
surface side of the transparent substrate 1 by, for example, the
vapor deposition method or the like. Thereby, the structure
shown in FIG. 8 is obtained. However, a formation method of
the organic layer 22 is not limited to the vapor deposition
method. For example, a coating method or the like may be
appropriately selected depending on organic molecules mate-
rials.

A planar cathode 23 and wirings 235 are then formed on the
first surface side of the transparent substrate 1 by using the
vapor deposition method, sputtering or the like. Thereby, the
structure shown in FIG. 9 is then obtained.

A sealing member 3 is subsequently bonded to the first
surface side of the transparent substrate 1 by vacuum lami-
nating. Thereby, a planar light emitting device A having the
structure shown in FIG. 10 is obtained.

FIGS. 11 and 12 show simulation results about current-
density distribution in generally proportional to brightness,
wherein in order to simulate in-plane distribution of bright-
ness of the light emitting part 20 in the planar light emitting
device A, the planar anode 21 was set to an ITO film that is
300 nm in thickness, the planar cathode 23 was set to an Al
film that is 80 nm in thickness, the organic layer 22 was set to
150 nm in thickness, and the organic EL element 2 was
supplied with an electric current of 250 mA. FIG. 11 shows
distribution of current-density (unit: mA/cm?®) in an XY
plane, where the origin is a corner of the transparent substrate
1 in plan view, the x-axis direction is a longitudinal direction
of'the transparent substrate 1 (unit: cm), the y-axis direction is
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alateral direction of the transparent substrate 1 (unit: cm), and
the z-axis direction is a thickness direction of transparent
substrate 1. In FIG. 12, the origin is a corner of the transparent
substrate 1 in plan view, the x-axis direction is a longitudinal
direction of the transparent substrate 1 (unit: cm), the y-axis
direction is a lateral direction of the transparent substrate 1
(unit: cm), and the z-axis direction is current-density ampli-
tude (unit: mA/cm?).

From FIGS. 11 and 12, it was ascertained that in-plane
dispersion of brightness of the light emitting part 20 was
controlled to around +-15% in high intensity lighting 0of3000
cd/m? in average brightness (3 times of 1000 cd/m? which is
brightness of prior art).

Here, an example of lighting equipment comprising the
planar light emitting device A as a light source is described
referring to FIGS. 13 and 14.

In the lighting equipment having the configuration shown
in FIGS. 13 and 14, an equipment body is composed of a flat
front case (a cover member) 50 formed with a storing recess
for putting the planar light emitting device A onone surface in
a thickness direction, and a rear panel 60 put in the storing
recess of the front case 50 to cover the planar light emitting
device A. A radiating member 5 is intervened between the
planar light emitting device A and the rear panel 60 in order to
radiate heat generated at the planar light emitting device A
and to equalize heat of the light emitting part 20.

The front case 50 includes a peripheral wall 52 extended
rearward from the outer circumferential edge of a front wall
51 of which circumferential shape is quadrilateral. The stor-
ing recess is formed of a space surrounded by the front wall 51
and the peripheral wall 52. A window bore 51a that is quad-
rilateral (rectangular in the illustration example) is formed at
a central part of the front wall 51 to expose a part correspond-
ing to the light emitting part 20 in the first surface of the
transparent substrate 1 in the planar light emitting device A.
Here, an aperture size of the window bore 51a in the front case
50 is set to prevent, from appearing, parts except the part
corresponding to the light emitting part 20 in the transparent
substrate 1 of the planar light emitting device A from the front
side of the front case 50.

A cutout part 54 in which electric wires 61, 61, 63, 63 for
power supply to the planar light emitting device A are put is
formed at rear end of the peripheral wall 52 in the front case
50. One end sides of the electric wires 61, 61, 63, 63 are
connected to the anode external electrodes E1, E1 and the
cathode external electrodes E2, E2 of the planar light emitting
device A, and the other ends are provided with a second
connector 70 releasably connected to a first connector (not
shown) for output of another power supply unit (not shown).
Two anode external electrodes E1, E1 between which a cath-
ode external electrode E2 intervenes are electrically con-
nected through a forwarding wiring 62.

The front case 50 and the rear panel 60 are made of metal
(e.g., Al, Cu, etc.) with high thermal conductivity in compari-
son with plastic from a point of view of protect of the planar
light emitting device A and high radiation performance. The
organic EL. element 2 and the front case 50 are electrically
insulated with the transparent substrate 1 formed of a glass
substrate. What is needed is to appropriately employ, as the
radiating member 5, a thing having thermal conduction prop-
erty and electrical insulation property such as, for example, an
epoxy resin sheet with highly-filled filler (e.g., an organic
green sheet comprising an epoxy resin sheet with highly-
filled molten silica), a ceramic sheet, a graphite sheet, and a
rubber sheet for heat radiation. The organic EL element 2 and
the rear panel 60 are, through the radiating member 5, ther-
mally bonded and also electrically insulated. The depth
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dimensions of the storing recess in the front case 50 is set to
the same value as the total dimension of the thickness dimen-
sion of the planar light emitting device A, the thickness
dimension of the radiating member 5 and the thickness
dimension of the rear panel 60.

It is assumed that the planar light emitting device A of the
embodiment is used as a light source of the lighting equip-
ment having the equipment body of a metal member com-
posed of the metal front case 50 and the metal rear panel 60 as
discussed previously. In the front case 50, the storing recess
has an opening that is quadrilateral. The opening size of the
storing recess is set to be slightly larger than a plane size of a
planar light emitting device A in consideration of dispersion
in plane sizes of planar light emitting devices A. However, the
transparent substrate 1 of a planar light emitting device A may
come in contact with the peripheral wall 52 of a front case 50
by position displacement of the planar light emitting device A
or the like. Therefore, in the planar light emitting device A of
the embodiment, the distance between the peripheral border
of' the transparent substrate 1 and the peripheral border of the
anode external electrodes E1 and the cathode external elec-
trodes E2 and transparent substrate 1 is set (to 0.2 mm in this
case) so as to meet, in lighting equipment, the demand of
creepage distance (electrical insulation distance) of the anode
external electrodes E1 and the cathode external electrodes E2
from the front case 50 as a part of the equipment body (e.g.,
0.2 mm or more). Accordingly, it is unnecessary to provide an
insulating member for electric insulation between the front
case 50 made of metal and the side edges of the planar light
emitting device A (the side edges of the transparent sub-
strate), thereby reducing cost.

In order to enlarge the area of the light emitting part 20 in
the planar light emitting device A having the configuration
shown in FIG. 1 and to restrain increase of brightness disper-
sion by increase of the distance between anode external elec-
trodes E1, it is preferable that, for example, as shown in FI1G.
15, the numbers of anode external electrodes E1 and cathode
external electrodes E2 is increased and the center-to-center
dimension of two anode feeding parts 24, 24 located at both
sides, in a width direction, of a cathode feeding part 25 is
shortened. In the planar light emitting device A shown in FIG.
15, the plane size of the light emitting part 20 is set to 80 mm
(. The center-to-center dimension of two anode feeding parts
24, 24 located at both sides, in a width direction, of a cathode
feeding part 25 is set to 30 mm, but not limited to this. It may
be appropriately set in a range of about 30 mm-60 mm.

FIGS. 16A, 16B and 16C respectively show simulation
results of sheet resistance distribution, brightness distribution
(current density distribution) and electric potential distribu-
tion, regarding an essential part in a first practical example
where the width of an auxiliary electrode 26 is 2 mm in the
planar light emitting device A having the configuration shown
in FIG. 15. Similar simulation results about a first compara-
tive example where the auxiliary electrodes 26 and the aux-
iliary electrodes 27 are removed from the same configuration
as the first practical example are shown in FIGS. 17A, 17B
and 17C, respectively. Similar simulation results about a third
practical example where the width of an auxiliary electrode
26 is 1.2 mm in the same configuration as the first practical
example are shown in FIGS. 18A, 18B and 18C, respectively.
Similar simulation results about a third comparative example
where the auxiliary electrodes 26 are removed from the same
configuration as the first practical example are shown in
FIGS. 19A, 19B and 19C, respectively. Similar simulation
results about a third practical example where, in the same
configuration as the first practical example, an auxiliary elec-
trode 27 is provided with a slit of which width is S mm and a
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part of an anode feeding part 24 formed of an ITO film of
transparent conductive film is exposed are shown in FIGS.
20A, 20B and 20C, respectively. Similar simulation results
about a third comparative example where, in the same con-
figuration as the first practical example, the number of anode
external electrode E1 is one and an anode external electrode
E1 and a cathode external electrode E2 are located at both
ends, in a lateral direction, of the transparent substrate 1 are
shown in FIGS. 21A, 21B and 21C, respectively. Each A of
FIGS. 16-21 shows in-plane distribution of sheet resistance in
XY plane (unit: €2/[]]) where the origin is a corner of the
transparent substrate 1 in plan view, the x-axis direction is a
longitudinal direction of the transparent substrate 1, the
y-axis direction is a lateral direction of the transparent sub-
strate 1, and the z-axis direction is a thickness direction of
transparent substrate 1. Each B of FIGS. 16-21 shows in-
plane distribution of current density, where the z-axis direc-
tion is current-density amplitude (unit: mA/cm?) like FIG. 12.
Each C shows electric potential distribution, where the z-axis
direction is electric potential level (unit: V) of a planar anode
21 and a part electrically connected to the planar anode 21 in
A.

TABLE 2 is a summary of each condition of the first
practical example, the first comparative example, the second
practical example, the second comparative example, the third
practical example, and the third comparative example.
TABLE 3 is a summary of the simulation results. In TABLE
3, Vp(max) shows maximum electric potential in the afore-
mentioned electric potential distribution, Vp(min) shows
minimum electric potential in the aforementioned electric
potential distribution, AV shows potential difference between
maximum electric potential Vp(max) and minimum electric
potential Vp(min), J(max) shows maximum current density in
the aforementioned in-plane distribution of current density,
J(min) shows minimum current density in the aforemen-
tioned in-plane distribution of current density, and J(min)/J
(max) shows the percentage of minimum current density
J(min) to maximum current density J(max).

TABLE 2
Auxiliary  Number Area of
electrode of Average light
Anode for anode anode current  emitting
auxiliary feeding feeding  demnsity part
electrode part parts  [mA/cm?]  [em?]
Practical Available: Available 2 20 12.7
example 1 width 2 mm
Comparative Unavailable Unavail- 2 20 12.7
example 1 able
Practical Available: Available 2 20 12.7
example 2 width 1.2 mm
Comparative Unavailable Available 2 20 12.7
example 2
Practical Available: Partly 2 20 12.7
example 3 width 2 mm available
Comparative Available: Available 1 20 12.7
example 3 width 2 mm
TABLE 3
J(max) J(min) J(min)/
Vp(max) Vp(min) [mA/ [mA/  J(max)
vl VI AVV] ] om? (%]
Practical 4.53 4.19 0.34 29.1 15.6 53.6
example 1
Comparative 5.09 4.19 0.90 349 15.7 45.0
example 1
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TABLE 3-continued
J(max) J(min) J(min)/
Vp(max) Vp(min) [mA/ [mA/  J(max)
vl VI AVV] ] om?] (%]
Practical 4.54 4.19 0.35 29.9 15.6 52.2
example 2
Comparative 4.68 4.19 0.49 33.6 15.7 46.7
example 2
Practical 4.74 4.19 0.55 29.9 15.7 52.5
example 3
Comparative 4.57 4.17 0.40 30.5 15.0 49.2
example 3

From comparison between the first practical example and
the first comparative example, it is found that the value of
J(min)/J(max) in the first practical example provided with the
auxiliary electrodes 26 and 27 becomes large in comparison
with the first comparative example with no auxiliary elec-
trodes 26 and 27, and in-plane dispersion of current density is
reduced and in-plane dispersion of brightness is reduced. In
addition, the value of Vp(max) in the first practical example
becomes small in comparison with the first comparative
example 1, and it is found that energy can be saved by reduc-
ing drive voltage.

From comparison between the first practical example and
the second comparative example, it is found that the value of
potential difference AV becomes small and the value of
J(min)/J(max) becomes large, in the first practical example
provided with the auxiliary electrodes 26 and 27 in compari-
son with the second comparative example with no auxiliary
electrode 26, and in-plane dispersion of current density is
reduced and in-plane dispersion of brightness is reduced. In
brief, it is found that in-plane dispersion of brightness can be
more reduced by providing the auxiliary electrodes 27 in
addition to the auxiliary electrodes 26.

From comparison between the first practical example and
the second practical example, it is found that there is little
difference in each value of potential difference AV and
J(min)/J(max) between the first practical example where the
width of auxiliary electrode 26 is 2 mm and the second prac-
tical example where the width of auxiliary electrode 26 is 1.2
mm, and it is very important to comprise an auxiliary elec-
trode 26 in order to reduce brightness uniformity.

From comparison between the first practical example and
the third practical example, it is found that there is little
difference in J(min)/J(max) value and brightness uniformity
between the first practical example where the surface of an
anode feeding part 24 is completely covered by an auxiliary
electrode 27 and the second practical example where a part of
the surface of an anode feeding part 24 is exposed though a slit
that is 5 mm in width and formed in an auxiliary electrode 27,
but potential difference AV in the first practical example
becomes small in comparison with the second practical
example, and it is important to comprise an auxiliary elec-
trode 27.

From comparison between the first practical example and
the third comparative example, it is found that, in the third
comparative example where, in the same configuration as the

o first practical example, the number of anode external elec-
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trodes E1 is one and an anode external electrode E1 and a
cathode external electrode E2 are located at both ends, in a
lateral direction, of the transparent substrate 1, potential dif-
ference AV has little change in comparison with the first
practical example but J(min)/J(max) value becomes large in
comparison with the first practical example, and accordingly
it is effective to provide a plurality of anode external elec-
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trodes E1 to intervene a cathode external electrode E2 ther-
ebetween in order to reduce brightness uniformity.

The planar light emitting device A of the embodiment
comprises: an auxiliary electrode 26 that is quadrilateral
(square in the illustration example) and is formed at whole
circumference of opposite surface of the transparent substrate
1 side in the planar anode 21 to be electrically connected to
the planar anode 21; and an auxiliary electrode 27 that is
integrally and continuously formed with the auxiliary elec-
trode 26 to be layered on the anode feeding part 24. Accord-
ingly, it is possible to reduce brightness uniformity caused by
potential gradient of the planar anode 21 comprising a trans-
parent conductive film. The light emitting part 20 is formed of
the region where the only organic layer 22 intervenes between
the planar anode 21 and the planar cathode 23, and has a plane
shape that is quadrilateral (square in the illustration example),
wherein two distances D1, D2 between predetermined two
parallel sides of the quadrilateral four sides of the light emit-
ting part 20 (two sides 2a, 256 (see, FIG. 1A) along a longitu-
dinal direction of the transparent substrate 1 in the examples
of FIGS. 1 and 15) and the outer circumferential edges 1a, 15
of the transparent substrate 1 on sides adjacent to the two
parallel sides 2a, 2b, respectively, becomes small in compari-
son with two distances D3, D4 between the other two parallel
sides (two sides 2¢, 2d (see, FIG. 1A) in a lateral direction of
the transparent substrate 1 in the examples of FIGS. 1 and 15)
and the outer circumferential edges 1¢, 1d of the transparent
substrate 1 on sides adjacent to the other two parallel sides 2c,
2d, respectively. The cathode feeding parts 25 and the anode
feeding parts 24 are arranged along the aforementioned other
parallel two sides of the light emitting part 20 in plan view.
Anode feeding parts 24 are arranged at both sides, in a width
direction, of a cathode feeding parts 25, respectively. Accord-
ingly, it is possible to reduce brightness uniformity and area
of the non-light emitting part 20 to improve design. Thus, in
the lighting equipment using arrayed planar light emitting
devices A of the embodiment, it is possible to reduce the
distance between adjacent light emitting parts 20 to improve
appearance. In the planar light emitting device A of the
embodiment, anode feeding parts 24 are arranged at both
sides, in a width direction, of a cathode feeding part 25,
respectively, thereby reducing drive voltage to save energy.

In plan view, the transparent substrate 1 may be quadrilat-
eral or square, and therefore is not limited to be rectangular. In
this instance, the light emitting part 20 has a plane shape that
is rectangular, and the aforementioned predetermined two
sides are two lateral sides in the rectangular light emitting part
20. In plan view, the transparent substrate 1 may be rectan-
gular and the light emitting part 20 may be rectangular that is
not similar to the transparent substrate 1, wherein the afore-
mentioned predetermined two sides may be two longitudinal
sides in the rectangular light emitting part 20.

In the planar light emitting device A of the embodiment,
chamfers 167 are formed between each side edge, in a width
direction, of an auxiliary electrode 27 and an outer circum-
ferential edge of the auxiliary electrode 26 (see FIG. 6).
Accordingly, it is possible to reduce electric field concentra-
tion and brightness uniformity in comparison with the case
that no chamfer 167 is formed. The planar light emitting
device A of the embodiment is provided with wirings 235
which are integrally and continuously extended from the pla-
nar cathode 23 to electrically connect between the planar
cathode 23 and the cathode feeding parts 25. Chamfers 135
are formed between each side edge, in a width direction, of a
wiring 235 and an outer circumferential edge of the planar
cathode 23 (see FIG. 9). Accordingly, it is possible to reduce
electric field concentration and brightness uniformity in com-
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parison with the case that no chamfer 135 is formed. Each of
the chamfers 167 and 135 is a C-chamfer in a linear fashion in
plan view, but not limited to this, which may be an R-chamfer
in the shape of an arc in plan view.

If chamfers (not shown) are formed between adjacent inner
side edges of the auxiliary electrode 26, it is possible to reduce
electric field concentration in corners of the auxiliary elec-
trode 26, to prevent brightness from becoming higher locally
due to electric current excessive locally, to reduce brightness
uniformity and to prevent burn-in and life shortening. Simi-
larly, if chamfers are formed between adjacent outer edges of
the anode auxiliary electrode, it is possible to reduce electric
field concentration in corners of the auxiliary electrode 26, to
prevent an excessive electric current from flowing locally, to
reduce brightness uniformity and to prevent life shortening.
The chamfers formed in the auxiliary electrode 26 may be C
or R chamfers.

Second Embodiment

The basic structure of a planar light emitting device A inthe
present embodiment shown in FIG. 22 is the generally same
as the first embodiment, and differs in that a plane size of the
transparent substrate 1 is generally 4 times of the transparent
substrate 1 in the planar light emitting device A shown in FIG.
15 and four organic EL elements 2 are arranged on the trans-
parent substrate 1 to form a two-dimensional array. Note that
like kind elements are assigned the same reference numerals
as depicted in the first embodiment and explanation is omit-
ted.

In the planar light emitting device A of the embodiment, it
is possible to enlarge the area of the planar light emitting
device A in comparison with the planar light emitting device
A of the first embodiment (the area of the light emitting part
20 a transparent substrate 1 is increased). Moreover, it is
possible to shorten the distance between light emitting parts
20 of adjacent organic EL elements 2 in a vertical direction of
FIG. 22. Therefore, a non-light emitting part between adja-
cent light emitting parts 20 can be decreased and design can
be improved.

Although the present invention has been described with
reference to certain preferred embodiments, numerous modi-
fications and variations can be made by those skilled in the art
without departing from the true spirit and scope of this inven-
tion, namely claims.

The invention claimed is:

1. A planar light emitting device, comprising:

a transparent substrate that is quadrilateral in plan view;
and

an organic EL element formed on a first surface side of the
transparent substrate,

wherein the organic EL element comprises:

a single planar anode comprising a transparent conductive
film formed on the first surface side of the transparent
substrate, said anode being quadrilateral in plan view;

an organic layer which is formed on the opposite side of the
planer anode from the transparent substrate and com-
prises at least a light emitting layer, said organic layer
being quadrilateral in plan view;

a single planar cathode which is formed on the opposite
side of the single planar anode in the organic layer and is
opposed to the single planar anode, said cathode being
quadrilateral in plan view;

an anode feeding part which is formed on the first surface
side of he transparent substrate and electrically con-
nected to the single planar anode;
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a cathode feeding part which is formed on the first surface
side of the transparent substrate and electrically con-
nected to the single planar cathode;

an anode auxiliary electrode which is formed at the whole
circumference of the opposite surface of the single pla-
nar anode from the transparent substrate and electrically
connected to the single planar anode, said anode auxil-
iary electrode being in the shape of a quadrilateral
frame; and

an anode feeding auxiliary electrode which is integrally
and continuously formed to the anode auxiliary elec-
trode and laminated on the anode feeding part,

wherein a light emitting part is formed of a region where
the light emitting layer intervenes between the single
planar anode and the single planar cathode, the plane
shape of the light emitting part being quadrilateral, two
distances between predetermined two parallel sides of
the four sides of the light emitting part and outer circum-
ferential edges of the transparent substrate on sides adja-
cent to the two parallel sides, respectively being smaller
than two distances between the other two parallel sides
and the outer circumferential edges of the transparent
substrate on sides adjacent to the other two parallel
sides, respectively.

2. The planar light emitting device of claim 1, comprising

a cathode feeding auxiliary electrode which is laminated on
the cathode feeding part and electrically connected to the
cathode feeding part.

3. The planar light emitting device of claim 2,

wherein the anode feeding part and the cathode feeding
part are the same in thickness and formed of the same
material,

wherein the anode feeding auxiliary electrode and the cath-
ode feeding auxiliary electrode are the same in thickness
and formed of the same material, and

wherein an overall width of an anode external electrode
composed of the anode feeding part and the anode feed-
ing auxiliary electrode and an overall width of a cathode
external electrode composed of the cathode feeding part
and the cathode feeding auxiliary electrode are set to the
same value.

4. The planar light emitting device of claim 2, comprising
chamfers formed between each side edge, in a width direc-
tion, of the anode feeding auxiliary electrode and the outer
circumferential edge of the anode auxiliary electrode.

5. The planar light emitting device of claim 2, comprising:

a wiring which is integrally and continuously extended
from the single planar cathode to electrically connect
between the single planar cathode and the cathode feed-
ing part; and

chamfers formed between each side edge, in a width direc-
tion, of the wiring and the outer circumferential edge of
the single planar cathode.

6. The planar light emitting device of claim 2, comprising
chamfers formed between adjacent inner side edges of the
anode auxiliary electrode.

7. The planar light emitting device of claim 2, comprising
a sealing member fixed to said first surface side of the trans-
parent substrate by nonconductive adhesive comprising seal-
ing material so as to cover the light emitting part of the
organic EL element,

the sealing member comprising a metal foil.

8. The planar light emitting device of claim 1, comprising
chamfers formed between each side edge, in a width direc-
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tion, of the anode feeding auxiliary electrode and the outer

circumferential edge of the anode auxiliary electrode.

9. The planar light emitting device of claim 1, comprising:
a wiring which is integrally and continuously extended

5 from the single planar cathode to electrically connect
between the single planar cathode and the cathode feed-
ing part; and

chamfers formed between each side edge, in a width direc-

tion, of the wiring and the outer circumferential edge of
the single planar cathode.

10. The planar light emitting device of claim 1, comprising
chamfers formed between adjacent inner side edges of the
anode auxiliary electrode.

11. The planar light emitting device of claim 1, comprising
a sealing member fixed to said first surface side of the trans-
parent substrate by nonconductive adhesive comprising seal-
ing material so as to cover the light emitting part of the
organic EL element,

the sealing member comprising a metal foil.

12. The planar light emitting device of claim 11, compris-
ing a chamfer formed between a side edge and the surface of
the transparent substrate side in the metal foil.

13. The planar light emitting device of claim 11, wherein
the sealing material contains spherical fillers 20 um or more in
grain diameter.

14. The planar light emitting device of claim 11, compris-
ing a black oxidation surface formed on the opposite surface
side of the transparent substrate in the metal foil.

15. The planar light emitting device of claim 11, compris-
ing a thermal radiation layer which is fixed to the opposite
surface side of the transparent substrate in the metal foil and
formed of material with higher emissivity than the metal foil.

16. The planar light emitting device of claim 12, wherein
the sealing material contains spherical fillers 20 um or more in
grain diameter.

17. The planar light emitting device of claim 12, compris-
ing a black oxidation surface formed on the opposite surface
side of the transparent substrate in the metal foil.

18. The planar light emitting device of claim 12, compris-
ing a thermal radiation layer which is fixed to the opposite
surface side of the transparent substrate in the metal foil and
formed of material with higher emissivity than the metal foil.

19. The planar light emitting device of claim 3, comprising
chamfers formed between each side edge, in a width direc-
tion, of the anode feeding auxiliary electrode and the outer
circumferential edge of the anode auxiliary electrode.

20. The planar light emitting device of claim 3, comprising:

a wiring which is integrally and continuously extended
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from the single planar cathode to electrically connect
between the single planar cathode and the cathode feed-
ing part; and
chamfers formed between each side edge, in a width direc-
55 tion, of the wiring and the outer circumferential edge of

the single planar cathode.

21. The planar light emitting device of claim 1, wherein the
cathode feeding part and the anode feeding part are located
along said other two parallel sides of the light emitting part in
plan view.

22. The planar light emitting device of claim 1, wherein a
light-emitting region which the light emitting part comprises
includes no insulating layer.
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